The homeobox gene MSX2 determines chemosensitivity of pancreatic cancer cells via the regulation of transporter gene ABCG2.
Pancreatic cancer is one of the life-threatening cancers due to the difficulty in the curative surgery and resistance against conventional therapeutic strategies. Recent studies indicated that cancer stem cells, which exist as a small number of cells within the entire cancer tissue, contribute to the disease progression. Cancer stem cells reveal resistance against conventional chemotherapy, which is derived from the high-expression of multiple transporter genes. Our previous study demonstrated the aggravating role of the homeobox gene MSX2 as an inducer of epithelial-mesenchymal transition, and MSX2 turned out to correlate with the chemoresistance in the current study. Comprehensive analysis of the MSX2-target gene has identified ABCG2 as the responsible gene. Since previous studies reported the pivotal role of ABCG2 as a determining factor of cancer stem cells, the detailed regulatory mechanism of ABCG2 expression by MSX2 was investigated. As a result, the MSX2 expression level in each cell line well correlated with the ABCG2 expression level, and alteration of the MSX2 expression level by over-expression or siRNA-based knockdown affected the ABCG2 expression accordingly. Finally, we identified the functional cooperation of MSX2 and SP1 in the transcriptional regulation of ABCG2 via the SP1 binding elements within the ABCG2 promoter. These findings clarified the intriguing regulatory mechanism of the cancer stem cell-related gene, and will delineate a novel therapeutic target in pancreatic cancer.